
SCIENCE QUESTIONS , 67

PROBLEMS FOR SOLUTION.
Algebra.

416. Proposed by D. H. Richert, Newton, Kansas.
Solve: ^+.r3��r/3+l == 0.

Geometry.

417. Proposed by Henry B. Sanders, New York, N. Y.
If a circle be circumscribed about a triangle, the points in which tan-

gents at the vertices meet the opposite sides lie on the same straight line.

418. Proposed by H. C. McMillin, Washington, Kansas.
ABC is a right-angled triangle, B is the right angle, BL is the perpen-

dicular to AC. On the side of BC remote from A, the square BCDE is

described, and the line AD cuts BL in M. Prove that -^r == -*? + -or *

419. Proposed by W. A. Tippie, Troy, Ohio.
A cylindrical tank is 10 feet in diameter and has ends which are hemis-

pheres of the same diameter. Its total length is 60 feet. If it is lying in
a horizontal position, how many gallons of water will be required to fill
it to a depth of two feet?

Trigonometry.

420. Proposed by fames H. Weaver, West Chester, Pa.
If a dodecahedron and an icosahedron are inscribed in the same sphere,

the triangular face of the icosahedron and the pentagonal face of the
dodecahedron may be inscribed in the same circle.

SCIENCE QUESTIONS.

BY FRANKLIN T. JONES,
University School, Cleveland, Ohio.

Readers of SCHOOL SCIENCE AND MATHEMATICS are invited to propose
questions for solution�scientific or pedagogical�and to answer ques-
tions proposed by others or by themselves. Kindly address all communi-
cations to Franklin T. Jones, University School, Cleveland, Ohio.

Questions and Problems for Solution.

Answer serially numbered questions in the following lists:

PRINCETON UNIVERSITY PHYSICS.
Freshwwn Entrance Examinations, June 10, 1014.

A.�ANSWER ANY FIVE.
1. Define moment of force, work, power.
Prove that when an engine is drawing a train at the rate, V, by exerting

a pull, P, the power is PXV.
Describe, and explain, the motions of a man who is hanging by a strap�

"a strap-hanger"�in a trolley car which goes rapidly around a comer.
2. The left arm of a balance is a little shorter than the right arm.

A dealer, who uses the balance, always puts the object to be weighed
in the left pan, and known weights in the right one�who gains, buyer or
seller? Why?
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Make diagrams of the ordinary suction and force pumps, and point out
the difference between the valves in the two. What limits the height to
which water may be raised by a simple suction pump? How could you
prove it?

3. In what ways may the rate of evaporation of a liquid be increased?
When your face is very warm and covered -with perspiration, fanning

cools it rapidly. Why?
Outline briefly our reasons for believing that heat is a form of energy.
4. Do any two people ever see just the same rainbow? Why?
Use the law of refraction to show, by a diagram, the path of a beam

of light through a block of glass with parallel faces, when the light is
oblique to the surface of incidence. ’

.

What makes the difference between red and blue light?
5. Why do we believe that sound is always produced by the vibration

of some material body?
Describe any method for determining the value of the velocity of sound

in air. How does a change of temperature affect this value?
6. State Ohm’s law, Joule’s law, Faraday’s laws o’f electrolysis and

define the following terms: induced current, potential, north magnetic
pole, watt and kilowatt.

B.�ANSWER ANY FIVE.
1. Make a diagram of a combination of double pulleys which shall have

a mechanical advantage, 5 �. If the force required to overcome friction
is 0.25 of the total force exerted, what is the efficiency of the combina-
tion?
Make a diagram of a combination of pulleys and inclined plane which

shall have an advantage of 20.
169. An eight-oared crew makes 35 strokes per minute. The pull

in each stroke is for a distance of 5 feet, and the average pull per man
during each stroke is 70 Ibs. Calculate the horse power of the crew.

3. A tuning fork is held over a resonance tube and resonance occurs
when the surface of the water in the tube is -10 cm. below the fork; it
next occurs when the water is 26 cm. below the fork. Taking the velocity
of sound to be 345 meters per second at room temperature, calculate the
frequency of the fork.
Does the wave-length of sound from a fork of constant frequency vary

with rise of temperature? How?
4. When a bicycle tire is pumped up with a foot-pump, why does the

bottom of the pump get hotter than the top of it?
The water at Niagara falls 160 feet and is heated 0,°12. If lead fell

the same distance, how much would its temperature be raised? Sp. heat
of lead == 0.033.

170. Electric, energy costs 8 cents per k. w. hour. A 110 volt
motor takes 2 amperes. How much will it cost to run the motor for
30 days, 10 hours per day?

If in 50 minutes, an electric current deposits 19.56 gr. of copper, what
is the value of the current? Electrochemical equivalent of copper ==
0.00326.

6. Two lights are placed at 100 and 20 cm. respectively from a vertical
rod standing 8 cm. in front of a white screen. If the intensities of the
two shadows on the screen are the same, what is the ratio of the two
candle-powers ?
Show the lens system of an, ordinary astronomical telescope.

171. Proposed by N. Anning, Clayburn^ B. C.
Find the position of rest of an ordinary steel carpenter’s square of

uniform thickness when hung on a nail.

Solutions and Answers.
159. Proposed by Geo. F. Sosnow, N\ewark, N. /.
What would happen if 1000 calories of heat were applied to 80 gm. of

ice at 0° C.?
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Solution by P. K. Shah, B. A., and C. M. Jhaveri, B. A., Boy’s High
School, Sojitra, India.
80 calories of heat melt 1 gram of ice.
.*. 1000 calorie? of heat will melt 12.5 grams of ice.
i. e., After the experiment, we shall have 12.5 gram’s of water, 67.5 grams

of ice, the whole mass at 0° C.

160. Proposed by H. C. McMitlin, Kingman, Kans.
Compare the times of descent of a hollow and a solid sphere rolling

down an inclined plane.

Solution by P. K. Shah and C. M. Thaveri, Boys^ High School, Sojitra,
India.
When a ball rolls down an inclined plane, the space is proportional to

acceleration and to the square of the time, Hence, as the weight of the
ball does not form part of the things on which the time depends, both
the solid and the hollow balls will roll down during the same time to the
same distance.

156. Also solved by P. K. Shah and C. M. Jhaveri.

161. From a Harvard entrance examination paper.
A diamond ring weighs 4.00 grams in air and 3.72 grams in water.

Find the weight of the diamond if the specific gravity of gold is 17.5 and
that of diamond is 3.5.

Solution by Ira Stineman, City High School, Knoxville, Tenn.
Let x == weight of diamond. (1)
4�x == weight of gold in ring. (2)
Then, by Archimedes’ Principle:

loss of weight of diamond in water ,
^_^

~

loss of weight of gold in water ’
;

Loss of weight of diamond in water == -1� � (5)
o.5

4_^
Loss of weight of gold in water == ��� (6)

litO

Adding equations (5) and (6) :

Loss of weight of diamond+loss of weight of gold == � -j- ��� (7)
o.5 17.5

.But loss of wt. of diamond+loss of wt. of gold = .28 grams. (8)

�2S=^+4^�
.

(9)
Whence x = .225 grams. Answer. (10)
Note by A. Haven Smith, Polytechnic High School, Riverside, Cat,
"It seems to me that this problem is rather difficult to hand out in an

entrance examination."

Also solved by Stanley T. Baker, Freeport, N. Y.; Hugh Bersie, Evans-
ton. III.; R. T. McGregor, Topaz, Cal.; A. Haven Smith, Kingman, Kan.

162. If a silver spoon weighing 30 grams be put into a cup weighing 80
grams which contains 180 grams of coffee at 80° C., how much will the
coffee be cooled?

Specific heat of the coffee == 1.0.
Specific heat of silver == 0.056.
Specific heat of the cup == 0.20.
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Initial temperature of the spoon == 15° C. .

Solution by Hugh Bersie, Northwestern University, Evanston, III.
Data:
Silver spoon weighs 30 grams; tea cup, 80 grams; coffee (80° C.),

180 grams; specific heat of coffee, 1.0; specific heat of silver, 0.056;
specific heat of cup, 0.20.

Silver spoon put in cup containing coffee.
Final temperature of coffee == ?
Initial temperature of spoon == 15° C.

Formulas: �

(1) Specific heat of substance == heat required to raise 1 gram 1° C.
(2) Heat capacity of a body == heat required to raise its temperature

1° C.
(3) Heat given out by coffee and cup = heat absorbed by spoon.

Substitution:
(2) Heat capacity of coffee and cup == 180+16 == 196 calories.
(2) Heat capacity of spoon == 1:68 calories.
Let T represent the final temperature.

196(80�T) = 1.68 (T�15).
15680�196T == 1.68T�25.2.

197.68T = 15705.2.
T = 79.438° C.

80�79.438 == .553° C. Ans.

Also solved by A. Haven Smith and Stanley T. Baker.

Relating to objection to No. 142 published in October issue.
The statement of the problem in calling for "the angle" between the

rope and the post implies that friction is not to be considered. Conse-
quently the tension is uniform throughout the rope. Denoting the angle
between the rope and the post by a, we have without assuming anything:

T sin a+T sin a == T..�. a ===30°.
To suppose a knot in the rope which contradicts the statement of the

problem and then use the above equation very rightfully leads to an
absurdity. H. C. McMiLLiN, Kingman, Kan.

LIVE CHEMISTRY.
The following experiments are taken by permission from "A Labora-

tory Manual of Synthetic Agricultural Chemistry," by Dr. C. A. Peters
of the Massachusetts Agricultural College, Amherst, Mass. They afford
some very practical work in chemistry for students who expect to
specialize in Agriculture. The loose leaves of this manual containing
thirteen experiments can be obtained for 25c. Some are perhaps too
difficult to use in first year chemistry. They constitute, however, the best
experiments in this subject that have come to our notice.

H. R. SMITH, Lake View High School, Chicago.

Bordeaux Mixture.

This preparation when made on a commercial scale uses 4 Ibs. of copper
sulfate, with 4 Ibs of slaked lime diluted to 50 gals. with water.
The reactions are as follows:


